(i9)B#is#iw ui>> 02) Q n ^ |^ & (a) aimmmm&mm^ 

#$§2002-311146 
(P2002 -311146A) 
(43)£rM 0 ^14^10^23 i 3 (2002. 10. 23) 

(51) IntCl. 7 WSWft F I t-73-F'(##) 

GO IT 1/24 CO IT 1/24 2 G088 

H0 1L 27/14 H0 1L 27/14 K 4M11. 8 



S2£»* »*^<D^c3 OL (±7 H) 





# R200 1-11 9742( P2001 - 1 1 9742) 


(71)fcUPA 


000236436 














(22) 011(5 B 


¥j&13ip 4 ft 18 B (2001. 4. 18) 




#HUM^TmWBWll5W««© 1 








(7^)^K* 












&mmm®T%i$mwi i-zs&mo 1 
















































(74)«SA 


100088155 




















mm: 


Hfctt< 



(54) mwozm tott/b^mmm&Tmw 



(57) [SW] 

-v 'J T £iR;t!lM> tz*b<7)TJ — KUffi 1 aSl/* V - F 
ttffil c£KBU itL^>tO«ffil a, 1 cc?)— 

yr (m^-jETL) Sr^-t-i.*^ ry-Kmni as 
v - KUffi i c itmz^mimm<7)-ijmmizmf 
htix\^h<F>x\ t ■syy^rir lx m—Mmiz&mt & m 

m^?->lzmWtt& d t &&&& . -ix2r-<^C7c*ct 




(2) 0 0 2- 311146 (P2 0 02-311146A) 



iza^z . mz^rn fomwicD-ijMmiz mitt ^ v 

■ft I X WfcStWk^nfetfflW&SBk LT tt h ©x* 

[if«Ji 2 ] uriery- kjk^*v- Km«^>r 

[0001] 
[0002] 

com&jffxhtix v \h . Mi tar. 4-34308 
6 ^fgiciamo^ati , at « ^n, g »i» 

|bj) \ZSiVThV4 J ?i£Vnr4 -y YXL—X 

[0003]-*. aeR^BKtrifil {-W&ifa) fc* 

# ntr . «x *)v*?-m<n>jj&®sm. m 
Ttxii-KTtwfc^izx *) m^fihxmmi^m 
mx-mt&thzktfx'^h. 

[0004] 

ffl|<01BB&Ky:r t X PI-BffiiJW2B-t 4 Sitft^'? * 

-r < >7Vj^£iftLxmm^?->i'zmm uwwur 
[0005] %zx\ ^mwmm.con-m\mzry-Y 



[0006] *3tmt. iOJ: a iaHIKUEATJSr^it 

m*. *m»H«^R»iiw*'hs < -t & z t #aj*-&fc 
Tz>zkzmmk-t&, 

[0007] 

« t *SSx^U^-««ai«fc:t5 v . ffi5*##«S 

l t mm^mwm&comfimmizwfc tx^h. 
[ooos] zco^^ju^-m^ia^zxtuf. 
wmmmx.*}v*?-m.<7>\M c je^ l t * * y r < « 

^ -IE?L) Sr^-Ti.^'. ;*l6<0^r+UrtiTy-H 
mf hi\X ^&<r)X\ rtyrZftLX H— ffiW fcflatt 

hwm.^~y^mth z t . dtiSr-^Tc 

nmmz&K^ mta^m^T-mmm^i^ <-tzzk# 
x% h . 

[0009] i;t> «ffio-*«^#:S«^K®-f- 

nsMifis-z. htth zkizx *)&mzti&<Dx\ man* 
%mffl&*mftmmizwsu TxmEStfmmztiz «t 

[ooio] *mfmwi£&£m*?t!kz-tt&imb 

[ooin ^3i#a«[<ofl!rtriat={±. ±iBma^m* 
zit-LXTs-vxitfiv- vmm^mm^ tix^z 

£0-*ffi*- feflfi*ffi(c±IB«31»«#:*^ LX T J- F 



'(3) 0 0 2- 31 1 14 6 (P2002-3 1 1 1 46A) 



TZ&tiK Ztiltffitti&WWm. S&tMrtztott&ft 

vv, 

[ooi2)f;t, *f£ 0 ^«:x^/i^-tt^ajff(c 

MX 0 tiSi-v*-* vrm&Z^-t&zkk U i^¥*J 
flsJi^TiWtti'^SL (Ml) fRtfitfL gc 

[0013] **HB(?51*x*;^-T|t«iaj«t:tJV^T 

T J- YTSC&ii V- KMfc&^r £tf-LT3£»* 
«±l=#Jft$:fifc> - >M«gM§ iiT t 
x*/l^-*lAtt7JI*l (WKEriSl) fcifcttiV-f-V-jK 

[ 0 0 1 4 3 JSt, Wx*;p^-»Kiaj»*-iJC7C*te 
[00 15] 

%&»x.*fr^-mmiiitmiz^xwimt& . 

[001611111 mi *>ldtt^fc«4<lSx*;l*¥ 

1 1 *i6j*>4>^£ mmsnmmmx fo h . 
[0017] (iBtts^s hii&mo s p±(c 

P D 9 !WB»Kfttt<»*is ift^JxZ&TctfKIEBSft 

tv^s. *ttaj4Stc*j^Ttt. 7v-HAtftfrv-K« 
mizmmztLX ^ h <?>x\ mm <r t & . h 

ft.fi: 3 JBJJLh-C* ottiK 

[0018] £^x*/i^-i§$iiH§IB{±. 
ft^PD l-PD9*>^tt:Wl^£^V-:>«l£PW 

1 - P W 9 £ ^ L T SldfcKJR ffi-T i k iz X 0 Sx 

SriK -g-^-yiaUPWi— PW9 



ti. »S1 5//mi?)A'>7 (.^>rm«) Bfctf-LTlft 

iti#g p d i ~ p d 9 <r> r j - YmfJi y - h is^v^f 

-friz Zix^timm £ tiX ii 0 . ; *9 - >E» P w 

h. l@*Ot&iti«PD l~PD9<0«Ji{i|5|-t**S. 
L^t, 1 ootfcfttiPD 1 <D«Jtto 

[ o o 1 9 ] m i <^aBB«t:ff*>*«aj»PD i <m 

&{±1 ImmXl 1mm. Jf§ii0. 5mmtfe^. 
[0020] ^ltt!l|P Did iSxM ^-flcOAWt 

0 » 1 s co-^M KM 

-v U T5rltZm-tl>/vre6cOTy- F*ffi 1 y — K 

«S1 cZWMl. 7y-KtSl a^¥»Mtl s 

^aa-ri>»«#:c d t lt i s <o«*- 
{mimmtirh) imzmmLx%&„ 

[002 1 ] *0iJ{cfc^T(i. m 1 SMi±*^TffiTS> 
0, H2^m(4SRJi®T-*)l>. $ri$. SHBKfe^T. 

[0022]^, flla, 1 cli A'y/BHL 
T±3i^^^->-ieiIic^ig§ix§« Ay/Bii Ni 

[0023] i«HSx*yl^-»Bkas«fc:J:Waf . *m 
1 s tei§x*A-=5f— ^OASttcjS^LT^ ^ >J T 
(Srf • iE?L) Sr%t-TS*\ Itl^^ UTiiTy 
- Fat^ y- HUffitJD^^n. ^'J rgiao^-r 

4. 77-K1S1 aS.V^y-F«ffil cfiftfc^ 

ffiliSr/jN^ < -r s <r t &x*% h . 

[0024] ^i3. 1 s (±. [*lStPNg^ 

izmsu T^mvcthz t \,z x o . tt 

[0 02 5] i^-cii. ^urxwtc^^iRs-ri. 

ffll^y-F (NS*»*) kL. Wi*TS-Yk 

[oo26iii mmimzim^titznm u, 1 c co 

-t(tila)ll *W*SS1 s^«a^i>^«#: 

cDTZftLxmmfomm s<M&2*mauzimzti 

X^&C0X\ TJ~ VRVti y- VWM l a , lctBr 



'■(4) 0 0 2-3 1 1 1 4 6 ( P 2 0 0 2 - 3 1 1 1 4 6 A ) 



jewa*-**. h t , is com i Rvm 2 mm 

<owjC ^m^H-Lh^ti^-^h. mm. 

Jt517L<50ie@ti**> 1 0 OumlziSMZftZ,. «x*;l-^ 

-aa»aj»PD i <&mtmwi uii ±3£<7)£ -) t~;g 

fls*K ls^l 2 Slffl^T^tf- LTife-' U TX 

m&^miwfh t . i s ficffM^ft&ss. 

[0027] *mw&WL i s rtawDarattovvtBBw- 

(K«JKNM*»*£1S1 i«i2iII(CftISP 

¥HftJi (jfetfe«> i mwaat, ctt^«p i N«ji 

[0028] Pi!¥#flcJI 1 p«. S52 3tffiJtfc:iftlt£> 

o . mmmm i a ■ iiiiftcDT^^ ltsi i tSHM 
<07v-kwki aizm$m<,zmmztix^z><, tj- 

K«fi la,A 7-FHS 1 c , MBb«ffi 1 a ' HA 1 

coo29] Ns^Kti i nil si nm±xzm-ft> 

ixtzti V- F«ffi 1 c Cl«WiiIW«l§^T 
[0030] #ms 1 c , 1 aii. #t»f**« 1 s (Dm 
fctfMSixTV^. 4fc. ffefiffill STIJftftCDT 



PlfSftllp Si B 

4ti»<**g ] i S i P 

N«g*3i{*f3 J n S i P 

3>»frhJBlct Si. P 



S. 3rfc. tfiKHI STiiS i O.XliS i Nx*>W' 

tS* 1 0 in m x 1 0 rn rn ) §r$H LttJ:^. 
[003 1 ] MiUltl 1 a ' ^fflK{4S52affiSr»S 

-tz>±mm>m m) mi shmm^nxn^. wt 
iishti pm^rnwm 1 p omristt hixtzmm 

«Nffi^»*3>^^ h« 1 c t tcfgfWjicg^fu 
3fi7feM 1 s h fcfcfe&R KJS t T S&WMto&s* x. 4> ft S . 
*>*>^/U s h Zmmik CD TfcWRWtSBK 

LTi>£t\ &:B. mytmi shll f § l /^mOA 1 

[0 03 2] hJgl ctll PS¥zg#:Jf 1 p 

?a zsyymz&^xin- 7 7-x - y -jizmikxmwmi 

U Z-ixifi S 4 XcoWMbtc^X^h . *CTT1i. ^> 
9-7 bJl 1 c t***"**;kX h -y^t L,T«MBLTVV6 
cox\ c\cd£ o %mmiz£ hJl XtVMthZ. b ifiX' 

%h« -3>97hmi ct <r>mt s £gji#*x >y ^"tsy 
[0033] ¥aw*sis i s mz^m^^^hm 

[ 0 0 3 4 ] 3ri3. # a NI*W««. :TWHj«lflL JP* 

[0035] 
[ifel ] 



1 x l o 'Vem'B h 
ItffijKt 1 0 k Q • c ra 

2 x l o 1 »/c m 3 
2X10 ''/cm 3 



0 . 5/im 
»5 0 0.«m 
1 ^ ra 
1 j"in 



[0036] 4fc, mmfcC DTcomA b LX l± I n Sr 

[ 0 0 3 7 3 &tc. iie^tB^S^^Sfco^TlMBJ 

[ 0 0 3 8 ] ©4-f. «ffifit#W**« 1 s mtL, 
^lMCNIf##;il n»«f5. ClWiSl 

mmfr t> KWPFWto&w&sith zbizx ^xbul lx 
[0039] ®mz, m2$kmMza>?7hmi c t 

[0040] ©Mfc. m2£l®ffltJBj£$*lfciB#<Dri 
^?Hlct <0rt«fc, PM¥»*S 1 p *&&t 
h„ iW4»2*iif3^6PS^*H*i*aatS-e-*ii:t: 



[0041] sg2*®*^^i«Bfcsa-r-& 

KITL^ISIStfEm-r-g.. JM?L<0JBR(cli I C P (tm 
[ 0 0 4 2 3 ®miz , ft ffi t fc* 1 atXSS 2 

a?L^rtM^»Bgft-r -i. z b fc£ o-r . sio,H* 

[0043] <S>mz, Bl&ZtltcmffiflfttZ I n^<7)» 

[0044] <3>m2im±.<r>%mwki sTtzay??h 
i i: t£ o . mmm 1 a ■ Rvmytm 1 s h ^^-r 

[0045] 1 *H_hO^M I STtay^b 



! ( 5 ) 0 0 2- 311146 (P2 002-311146A) 



[004 6] ©T y — V- h'tl la, lei 

[0047] JjUiOi o LTWt$*lfc«ffl»P D 1 

* 1 o^oiefa^Ks p±tjRf+tt* i k tc «t o . hi 

L .fc*aJ«K£»r4 - k ifiX •# i. . 
[ 0 0 4 8 ] <Mc. SS2«Sai0B!«K:«4JlEx*^- 

[0049]i4il £<^ffl»PDl<3WiiBrC2b 

m*m i n t pm^mnfm 1 p^aw^xtimthz t 

izX 0 , x*/pdf-|i«o±lRJR«K*«i^4 PNI^ 

-r> ^tli, Hi O^m&Mco <o k n—X'h 4 . 

[00 50] *W^vc s x *;U<3f-«#AtH- 4 ill 
Jg2ait§OT, J&OgBttBffifcRttfc:. HI 
*BK4«SmST* 0 . m 2 «±*S±raT-$) 4 . 

[00 5 1 ] #0»<7>tfcai38P D 1 fctiVvcfcL ±15 Aft 
SifcioTs 7y-Klt K ^y-Flf la, 1 cCO 

ttrnv^xmo *} . *a?Lrt twiiiw d t 

* 7- Kttff 1 c SrS52 aMt=SSR-r S £ k 4:4 
4, 7y~W*V-Ktll a, 1 cli % yS>7"B 

TtfDges^fi^Sm^rtffitcJi. Jb3*<affiSKi ST 

izit t x mmmiz n spr-mmtimm^tirzmmm n 
»*it««36«3 y ? ^Mict ^^svTfia-r^ . 4 

fc . US 1 aiil: fcf t •/ g y]« < IfiSM ) P v 

y-Htiia, 1 c #&jft$;h.& . 
[00 52] ^fc^ W, 1 COW^StfcV^TIi. « 

ttcDTCj; h vm^mm 1 p k N»i*i 1 n 
kcom^^^wj-r^ j: o\z^min\,zmm. i s 

Tfc»J*Lfc#. *Mtti^*|l i . Nl^Ifrf 
1 nltfny^? Mgl c t tf&icR— 4 
-OJ; 34f«iMii£fi;b4<Tk&^k^m'£ 

[ 0 0 5 3 ] ifc. PS¥3MfcJB 1 pliU 1 iSMIIJWi 
flftT 4 £ k t,Z%-?fzC0X\ ^*r^)VX V yJ*b lx t>m 

MtsXo izm 1 UrafDtcfiB L s Jtfe«a?LJi 

Ml ct^HLTUl,. PIf»#llp^ftiJ 

«fflt#l OmmX 1 OmmCReSftJ, 
[0054]»2«1 ISCSUlitSla' 

RtXjg^KH 1 s h £-frfkLT&4»l«ffi 1 c ' lz£ 



iiiHitfiawi; k k^r^^Na^w** i nirm® 

(iiti>7 d faAi,- ~/ 3 ymi acmz&m-th. £ 
aaj«ffiic' a, w.2mM^mLxa Y ). 

4^? - > U i ftfcJRr Sid K¥SWMi 1 n ± 
[005 5 ] -T5ri?*>. ;^)Wx*;^— «*as»Cfi 

1 n izmmfo C D T £ L T ^ 4 . 

[0056] ffi^EpJo«ET^«^^^4^*t« 

tJft4«x^^-«<0±»JRfSlSl i JiJtKWffiv^ 

m9.fccDT(,zmmzti&&mmmmcr>¥Bfam 

lnli, iftJ:D^ift^^ J rUr?SS$-*-r4ikk 
L. ^^IftJIl nOTWtftifS^ (MS) fll 

k Lfc. 

[0057]iJt> i<^)«iaj»P D 1 IZ&^Xli. Alt 
L^©x^^^'-fl(c X otASflUMlitlteL^ 
^'JT*>«aiL3t<, W*S^^»J^4J;3. 4^»#: 
ISlsiO *>j6< s 1 n J: 0 fcfl£v^-v U T 

ei ac^Mu friars a— al— ^ 3 >mia.c 

[0058] ¥##=^Stii^pS(cfcV^T«. fll^HC^ 
^^¥* s «tB*fi[Sr 4 k < O^FlS^ffi* 1 

*m®7?hWMzfo h-hK z\tih vmsttmmxjjm 
(±naj«Bifi^(ct5{t4^^ y . 

[00 59] T^^i»l^-ix 3 yJll aclt 

3 . m^mwm 1 n «t o u tmjs^*^-4 

ClkkL. rtSBtr^flcJil nj6«JgjSS*frv^4ikk 
L-Jt. 4*5. *W-i3(1-4T^j.A^— 1 ac 

5t$tl4. 

[0 0 6 0] 4fc\ f§^«WN 0 ^->2:^t-4 
NI!Ji£2»#;Jf 1 n«ffitl)l. t NSy^##:ji 1 nCO 
1 -ootS^ cotiJi 2 0 //mtfc 0 . HSWESi 1 c ' (c J: 



(6) 002-31114 6 (P2002-31 1 1 46A) 



[oo6i] mz. ^mmMmizmhmta^mm.um 

I 0 0 6 2 3 ©i-f, «jSftO¥«f*S«£fflSU ft 

i fisojiam^.&.yft 2 ^BoMBa^ts&y^aim^ 
w n° ? - y jgjSMmz 3>?7hmi c t n M¥ 
l n * ffMii- 4 . i turn l &tf ft 2 h n 
MWf^Srtet* $ Z t izX-iXm®. IX t> J; t ^\ 
-f ;* > ?± AS Sr ffl v * ft ; fc t> r # ft . i #i £ Off § Jiitt 
K 1 . Ojurnfc-f ft. 

C 0 0 6 3 ] ©&(C, ft 1 »fiic^$^l^iS«(7)r? 
>^Hlct Oolite. PM^ffcJf 1 p 
ft . i fi\m 2 *ffi^ £> P £ TMft Sr*fc*$*4i4:k: 
i^tMUUi* -^>&A&£ffl^ft.rfc fc 

ft . 

[0064] ®&ic. ft 2*B*^ft i wmizmt-th 

MilTLSraiScffM-T ft . JBKLtftf&fctcJi lCPx 7 f 

[0065] ffilC. S51fL«l^lltNS^^2r®JP 
■TftrhtCtD. 3y?^Mlct^IM«{:i 
MU EB*>ffl;«KNM¥3*ffc« 1 i KCA-fn- 

[0066] ©&fc, I nl?02»»*C DT£?lM$*l 

fcjei?Lrtt««>atr. 

[0067] ©H(C. ft2«ffi£7)^gP^T^j.AP- 
yaVllacS'Mtl.. iix«ift2^M*^NM^ 
m®?tW&^hZt[z£^xmfcLXi>£\^i3K 4* 

>ftAasfflv^ i t t> -e* ft . 

[0068] ©jst. mitei.vnimmnzwMm i 

STIJML, ft 1 SlMiOlfeSJg I STfcay^^h 
*-*5:MU =?y^? ht-^rttA 1 £^*-tft 
•r i 0 s 77- KUffi&tfcfrV- FUffi la, lc 
£ffMU ft2^gg±<7)ffiSMi STOBfjefRWrtAl^ 
NS^NWWi 1 n wc^-^JPttfcflWrfcfRWrtt: n y 
?7h*-fr&mf8.L, rjy??Ftf;-;M*)£A 1 2rM 
*-Tft ZLbliZi. *) . MB&CS 1 c ' ^ms&th . 



[ 0 0 6 9 ] ©ft 1 *B±t^'C-y y<.-y g >IP VSr 
ft. 

[0070] ®Smii«0A- 7 ^-y 3 >lPV!: 
7- F&£/# V — F«ffi la, lc itA'yrB 2r JFM 

[007 1 ] kLLco J: 3 LT«3t£*uttftaj»P D 1 
Sr 1 o-f^K^««S P±icfX#(tft i fct J: "5 , 01 
Lfc*itSi«H3B-$- & - t # S T*£ ft . 

[0072] JaJbKIBLfci 3 ±a&>*x*;Wf- 
tftttdiSPD l Ctfitr, r-y KX^-x£teM-tft- 

4 it a*?**. ±ie^»#*^{cfe(tftNS& 

[0073] 

sx*;bdf-|gKa^B£tf tt-r ft - k ft . 

[ElffiOffi-^IMBJ] 

[01 ] ftX^p^-^tB^a^^lST'fcft. 
[02] HI ic^ltzmWItKW I I ^a^ja/s^R 

mscommmxhh, 

[03 ] $Sli}f§PD 1 tfDHrfflHT&ft. 
[04 3 «iJco^-f7°<7)«|{i}#|PD lOBfffflHffefto 
[05 3 *S^«W^-ySr^-fftNS^*ill no 
TB0T'S>ft. 

lac-T^faAlz-yayl, la-T/-Klffi, 

lc-^y-HtS, lct-ny^^hJg, lsh- 
^JRM5i3te^, lp-Pl^i*!, ln-NSm 
M, 1 lc' -MK«ffi, la' -» 

B-a>7, I ST-J6»K, PDl-4i#i 
^u^-««ai8, PV-W, PWi-A7-yS 
IS. PWG-/^->I^, SP-SSH. 



[02] 



[03] 



[05] 




sp 



CDT 




I I i 



i f J 
1i J ,i 



1ST 



PD1 



^ 1ST 



ln1p 7 



lsh 

-let 
-1s 
-1ST 
-CDT 




1(7) 002-31 1146 (P2002-31 1 146A) 




F^-A(##) 2G088 
4M118 



EE30 FF04 FF05 FF06 GG21 
JJ05 JJ09 JJ31 JJ33 
AA01 AB10 BA06 CA03 CB11 
HA31 



Abstract of JP 2002311146 (A) 




PROBLEM TO BE SOLVED: To provide 
a device and an apparatus, for detecting 
a high-energy beam, wherein a dead 
region between detectors is small. 
SOLUTION: The detector PD1 is 
provided with a semiconductor substrate 

1s which responds to the incidence of the /\^ £ V^V^^^ ^k 

high-energy beam so as to generate 
carriers. An anode electrode 1a and a 

cathode electrode 1c which are used to A £ A £ A \# 4f 

collect the carriers are arranged on the / \ / \ / \A^|^^\ 



side on one face (designated as a first / \ / \ / S \W¥ W 



/ w jam * 

l l.Zt _V.» ; .l .fJi.r/j lit 



surface) of the semiconductor substrate / I X S X | )v / 
1s. One from among the electrodes 1a, \\ / \ / \ //£/ // 
1c is connected to the side on the other \\ / \ / \ // // / 

face (designated as a second surface) of *\X S A ? V / /' 
the semiconductor substrate 1s via an 4 \\ " L / \ " // ,f/^f 

electric conductor CDT which passes S ---«»V^— \ // ;f/ / 

through the semiconductor substrate 1s. h \V 5 \t / $1/ / 

The semiconductor substrate 1s \\ °" / / // ff \ 

responds to the incidence of the high- \\ // // J 

energy beam so as to generate the \\// jfc/j 

carriers (electrons. holes). Since both the \ A # 

anode electrode 1a and the cathode 
electrode 1c are installed on the side on 
one face of the semiconductor substrate, 
they can be connected to a wiring pattern 
situated on the side on the same face. 
When they are arranged in a two- 
dimensional shape, the dead region 
between the detectors can be reduced. 
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